Formula for calculating the acoustic pressure of spin dipole acoustic source at any point in space was deduced on the base of frequency-domain solution of turning point acoustic source and acousticfield in free space .Which discussed the acoustic field characteristics during the harmonic dipole source rotating and studied the impact on the acoustic field and acoustic pressure at different source frequency, rotating frequency. Study shows that: dipole acoustic field is of an intense space directivity, the characteristics of acoustic field and acoustic source are closely related.
Frequency-domain Solution of Spin Dipole AcousticSource:
The acoustic pressure radiated by pulsating sphere acoustic source is discribed as: 
Where: ρ is for air-space density, ω is for circular frequency, k is for wave number. 
According to the literature [1, 3, 4, 5] , the radiation of acoustic pressure of a rotating Point Source in free space is expressed as: ( ) ( ) ( 
through the differential coordinates of the acoustic source, multi-pole field can be generated from the monopole field, so the dipole acoustic field is generated by unit intensity point source at the direction of ( 0)
Taking g ω into formula (6): 
Among the forluma:
is acoustic wave number, ω is for acoustic circular frequency, Ω is for rotating circular frequency, t ω is for source vibration frequency, Similarly, the dipole acoustic field is generated by unit point source at the direction of 0 ϕ dipole :
Taking g ω into the formula above: 
formula (7) and (8) , we can calculate the value changes of acoustic pressure with the frequency and directivity.
harmonic distribution of acoustic pressure as Fig1and Fig. 3 . Acoustic pressure amplitude distribution along the observation angle as Fig2and Fig. 4 . We can conclude from figures: Fig1(a)~Fig1(d), ① far-field acoustic pressure amplitude increases with the auto-oscillation frequency increasing in direction of Z and decreases with the observed angle increasing, the scope of harmonic expands.
There is only ② fundamental frequency in the direction of 
The Characteristics of Near-Field Acoustic Pressure:
,the other parameters are the same as far-field,and discusses its acoustic characteristics in accordance with the above points similarly.It can be seen from Fig1.a to Fig1.d that near-field affects the harmonic distribution acoustic pressure amplitude mildly in the case of small θ , but it impacts intensively in the case of θ close to / 2 π in the direction of Z. With the increasing value of θ ,the acoustic pressure amplitude decreases gradually,but the scope of harmonic distribution expands. Reducing the rotation frequency affects the acoustic pressure amplitude and the scope of harmonic distribution mildly.Reduction of the auto-oscillation frequency descreases the acoustic pressure amplitude and the scope of harmonic distribution remarkable. It can be seen from Fig1e for near-field: When the ① rotation frequency is below 100Hz, the changes of it does not affect the distribution of harmonics, but there will be frequency shift when the value of θ is big . When the rotation frequency is above 1000Hz, the changes of it affects ② the distribution of harmonics intensively, and there will be Doppler frequency shift remarkable. There is an intensive ③ directivity in the direction of 0 θ = and harmonic distribution is abundant near the plane of / 2 θ π = .
It can be seen from Fig3.a to Fig3.d that near-field affects the harmonic distribution acoustic pressure amplitude mildly in the case of big θ , but it affects intensively in the case of θ close to / 2 π in the direction of Y. With the increasing value of θ ,the acoustic pressure amplitude increases gradually,but it affects the scope of harmonic distribution mildly. Reducing the rotation frequency affects the acoustic pressure amplitude and the scope of harmonic distribution mildly. Reduction of the auto-oscillation frequency descreases the acoustic pressure amplitude and the scope of harmonic distribution remarkable. It can be seen from Fig1e for near-field : When the ① rotation frequency is below 100Hz, the changes of it does not affect the distribution of harmonics. When the rotation frequency is higher, the changes of it ② affects the distribution of harmonics intensively, and there will be Doppler frequency shift remarkable.
There is an ③ directivity in the direction of / 2 θ π = and harmonic distribution is abundant in the plane of / 2 θ π = .when k=0,it points to 0 θ = .
Conclusion
From the rerults of the study we can get the key point of the ratoting source acoustic traits.
1) The spatial dipole acoustic field is of an intense space directivity, specally in the direction of 2) The characteristics of acoustic field is closely depended on the traits of acoustic source.
3) The auto-oscillation frequency and rotation frequency of source impacts the directivity mildly in the direction of 0 
